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(57)Abstract 

PROBLEM TO BE SOLVED: To provide technique as to a 
Doppler type ultrasonic flowmeter allowing more precise flow 
measurement even when a measured value of a flow velocity 
distribution is dispersed. 

SOLUTION: This flowmeter is provided with an output operation 
monitor provided with a flow velocity distribution outputting 
means for outputting, on a screen, the flow distribution of a 
measured fluid in a measuring area, a central display means for 
displaying the center of a measured point in the measured fluid 
with respect to the flow velocity distribution displayed on the 
screen by the flow velocity distribution outputting means, and a 
divided distribution selecting means for making a user select 
one of flow velocity distributions divided into two using the 
central display as a boundary, to be output. A flow rate 
computing means executes computation using the one divided 
distribution selected using the divided distribution selecting 
means, and executes multiplication by two to measure a flow 
rate of the measured fluid in the measuring area. 
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«#1 2K-*t»tt5Rlt#l!:SoTSItL, 0 6 (B) C^ti 5 1:, if 

-a tioTfits h 7 y^^ 1 -t2 o ci^ns. 

B 6 (B) tc *3 it 5 b ti , gtiS^yw^AWfflofIfEMt5#ISIfi 

= - x- fe & . * ft # » c « , sit«fn?s»t5#isitx3--ei,5, itjSh^ 

StSth7V^i7a-t2 0 T* g ft L ^ ^ — m 4: 7 ^ U ^ ;/ #L S L , K ? / 7 v- 

7hffiSrfiJfflbTja!l^i»ML^f&o-CgS^^flTS:ffaii-5i:, 126 (C) Oi ? 

*l S . C <E> gfc , Ud f 1 ow3-=y I- 1 3<Dmfti&&ft1fimfe3 k g>l 6 X'Wlfe-t 

[ 0 0 4 3 ] 30 

r k y ^ 7 7 h ffi j £ (4 , SE^i l rt!r*ns«»i 2 ficif 

fc ft , CCT-gfE^^^W-^^iaffl lcO^^^^l-S^L, ffi $J 5£ «t # 1 2roIi^NF^ 
«#T?*ft5r t*T?#5. ^©»iff^roaKoVNtli> iuxELfcS: (l) , st (2) 

[0 0 4 4 ] 

4 43 , ft ( 2 ) \z. X B , * m m Wo m VI ± 5 K^yilfSSittl 0 »4 , & M * flfc # 1 40 
2 <Dmtl<Z>&Wift*5 . MZ-\-£ 5 Om s e c~l 0 Oms e cg^WJ^^jlftfCT* 

KiiSff 5. 3$$l£iiit#12f4IE« : (Rf) 1 1 rtoajxt-fcott^ 5t # 4 » « E 
MSrfcftfcV^ #©MB!-*#:':/©iB» •f*Jh**-CI$in«J*»e>Sfi9S#«Ei-3» 

■d-fctt, 3ft# W«ftix»4^*«*tfi8T*H^7C^* * t o T # , : © K y 7*7 SiStil 

* ft 1 0 fi , MS«#<0«it#*fci*Wifc#^»*fc#ft5ifca* , ?#3©-e, tt 80 ft 
flsi2©aE*«:J£1ir:tKllk *S#tttt*nfirSrBtoT, I»i:«S± < : HSff 5 

o 

[ 0 0 4 5 ] 

(31ii#te tf>?Sif&*iit) 

*Ifilii:J:5 F-^7SSfSiiftl 0 Irl^X^ Stt h 7 y^v^a-t 2 0i> 50 
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3.-*20*^^M$tX-5^ : i L )^<OS*iliK^CSr, 200kHz *»e>j»MHz (fliltli, 
2MHz) *T*. 5 kHzSI^CgiftC^iKSff 5t©T-fc5, 

@^&rc>MBSiii^^l4, 2 5 0 m mm<D T t V ;um<g — & 7. T ^ Is X ffl & M #> & & 

« £ 13 *< fc . 
[ 0 0 4 6 ] 

(0 7 ) 

S^^<0MSSaS*i^X-(4,^.-7 i >'L'^.Si(D^Jf:iS9. 5 5 V * — Y A* , 11. 5 

- 13. o 5 v * - v >v <o E.mm * m m l fc „ * -ft , & y ? >• * *? =>. - 2 0 

d>P 5 3&g£;ft5j@#$t<Dg;*:J^i£$!:(4, 0. 2 5 kHz, 0. 5 k H z *J 1 MH z O 
EliHfc. 121 7 14 , 9. 5 5 3 ^ - h;KO^r v i 5@ti$otISa*S 

Rtt&g X 5 „ H 7 £#t & tf> gil 3££ E& £ , 0. 2 5 k H z # h , 0. 5kHz 
ft i , 1MHz* j Ktilt^S. 

Jt, BB7te*Jt»Jh|t||#*ffl, m , n ti, iS^&W^S^^^cro&St, ^ x V 1/ ^ 
l/2ffiK ^{gK 3/2^ro)lt»ftlS:*LTV^. 

H 7 b f* , 1MH zOitt^IKLTgf$l-7y^^a-t2 OlrfffltS 

4§ , ^.x^-U^SItDiaWMff^-g-fc-tirT, i*S«lr«!l9 1 0 k H z l:S$t5 t , 

[ 0 0 4 7 ] 

(18) 

if 9. 5 5 !) ^ - rtS 1 5 0 5 P ^- f/UO^tat iSIftEf Irfflf L, 1 

MHzroS^&fcjliRLTjS^&l^^^v^-l^ OSrfefflL, litl^gfigl 
9fcJ:oTiBW&h5:'*$?a— if2.0*»&3&«£ix3X#JBia6*f 0 9 1 0 kHz t 
45±5CKtL, 1$ «!l £ * # <D m m ft * St »J £ b II 8 it „ ^ <D ®J 5£ ^ ifc X ^ <b ix fc 

& m m w- <o m m ft <o n- so & « „ # sa w *s •*> m * ^ a» t ^ sn go ( o ~ 6 o =• y 
^s»-efeofcfc«>, « $j ^ # 1 2<Dm&ft*>\'Misxmm<?)&igftmtL\z<fr^tz, 

HfO) £#fc 0 

r©3F*&aE3*^*ft«!io*»6>, V^dSii^^SMfriEffi irtf»dt5:iia-3T, 
ffi ft m * 1 lrt*itt;lx3ttSJ£»Efl£l 20«*SrJfSi<. ttSSttttttlc-CSUfc-f-S^i 

[ 0 0 4 8 ] 

i: i 5 T» , r SJ m *5 ^ T , 0~150SUy — Y <D±W\z^>^XWL^.ft^i ^ — 
m,X*-?mt)£iiZ,kbt>\z x t*fc5 7 5 ?!)>-l-/H: r^&j , 

*© + *fcT3-«3;h.fc-o©»£j&jiu::*5v^, jt « «j n » , £ fc is ?e # & at s # ^ & 

, ll!2^rfflv^Xt^r5^Ufc^fei:/£5 0 
[ 0 0 4 9 ] 
(19) 

I9IJ, a 5 t^Lfc Ky/7S;lf &Iilf©/< !) i - 3 y t i) , Ky7*7Sif 
iSffi*tfl 0 AtlEt, 
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NJfc&fi-hS-BrS^&fcLT, SS&tfJfcfiofEffcia^l 1 © M W £r $t it £ -Sr X * Rft ft S i® 

£ £ U- £ -t!r 5 , i^5*fei!txf>^5. Lii»LgLllf$fcli,»?E#iE , gll©gJ¥£^ 
•ft^-ti:'5*-&fi ? FW^-efo5» «E # E # 1 \ <T>m.W- * VS.it Z % V> b t£ ^Wt 

Ht, SK fl£ E 1 1 t*ft5Sf S l>7 v^-^a-t 2 0 ©ftO ftltftSlrf 

ft u , gft^EWi i nmrnizm-s-r sm^wm xti-ps g » w fc ii ft t s Attorns 

iSft^fi 4 0 ■Ky:/?Stffl*tt»E*tH OfcT^xfe^TV^cJlStSScilftiaft^ 

it a « <* « , * # e * 1 lro<i : «B<DSji:i^fc5v^fiSil:®t©p^^w^^$n^)^ST♦fe 10 

5. 

[ 0 0 5 0 ] 

fc j@ ^ & h 7 V ^ a - t 2 0 i , i © j@ ^ & h 5 >r ;* =. — if 2 Ofrtb&MZtiZm^- 
&*<fl,*<o a ^MSK£^rtg«A4tA3Eft««4 1 fc . T «> ffi ft $ *t fc A It ft © 

tea ( m s 5 ~ 4 5 m) fHx-. Aftftm&mmiizmvFZitzAftiismmmfe^m 

4 3 fc, Rtt^ixSS^^^^-^SWUT^rtOSiS^ttaibTiEtgi-SRW&^Sttta 

3**14, S*t&3*S**8&liB *ff ^ fcSE^ilg 1 8 II t $ /T t 5 , 
[ 0 0 5 1 ] 20 
c\©AltftHSigft#Ji8:4 0rt:, A*tft^&«l#4 lfcioTflftttE^l 1 HMtSSt 
^b5>-^^^-^2 0©&?)ttH-ft«£r^<fb£i£, itiSroAM^Sa?:li5~4 5* 
©iiff {b^ft5r tiSft 5„ Jl, # fc l* , @9l:ti/Tf5J;9l;, Altfifii 
1f 4 l^ti±17:$^5tB^I'fI-^lC < toT:^7 l 2/t 0 >-^^-— ^4 6 £ H lii £ * , ^ © * y 

[ 0 0 5 2 ] 

iii : Sh7V7^a-t2 o i^^g^tiSS^iS^/i'xroAjt^S a li, »ft E W l l 
©if (cjf LTSifilSiatlri CStl^fili Lt, A*tftsSSiaft#IS:4 OCT 
1£ ft £ ft 5 „ «W«'<A-*©JBB»«r3e*.Sri:&<, Ill:fea«)C« ft S *t *«« 

* £5 A It S ft , +^^CS#t^S/Nit?r?6{*T-^SroT-, gtfixn-iS^Jf L> tt 81 ft 
m flc 1 2©«jfi»#*iJ:t^aE**r3E*fc»*J:<j|I ft T* # 5 . 
[ 0 0 5 3 ] 

ft *J , «u3zeLfcA#tfti§SIS:ft#I8:4 0©*|«i, "T ft :b , m : £-i£.<OAftt'%m$:&<k£lt 

fc r H1ri£LfcAatftIfiSi2ft¥f&4 0l4, PC<]iu:£LfcJigi££fSciIfti£ft^i&l9 

©ftfcDimtStLTgS^Lfci^ Sfl4 O, 1 9 ?riB*-&fcf Tlx 5 C t t , S 
*S »T «B * * . *SAfcfft£:fcJ:tfft®Jl&ft£ti!jlftfcjl#lL, K ft 1" 5 £ 

it45. 01 x. « , ^iiIi;5 3 ^&fcU8v % ^l3fc*5V' , "CA#tftSiE;5 s 7C§' V" 1 fc SHefSiai = — 5r §: 40 
« U fc < < ft 5 *3 ^ ft # fc 5 , © £ 5 ft li » A £t ft ft £r 'h & < Sf L, SlUS 

[ 0 0 5 4 ] 

S5^ibli]9fc:^^T*LfcK-;/:/7:£ig ; &8t»fEa:f1-10, 1 0 A (* , $J ft i££ M L fc # # 
L fc jfl ft * & X' fc 5 *» , m ft & M L © ft 4: if * 1" r i £5 ffi ft ft fc iS # tf , 80 ft » « 4: [6] 
±£*3rfcfci£ii£1-5. trt, Nfiroitt f 7 ■^20lr»fD#:El : i 1© 

Jl * IrJ fc , 0fftWBI*fcK1l-*-S. £ fc , 4TCIS« F7>^^a-t20Ol^|M 
L £ , fi^©ilttLASttI^^5iitC> # K « 1 lo«Si^it5± 

[ 0 0 5 5 ] 50 



(16) 
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s -c , e * 1 irt«rSKn*«*saEi*i 2 © « n a* . "em^^^mtix^m^^^nm e 

[S3] 

m(t) - V ■ — f {vjc(r • « • 0/sina}- r • dr ( 3 ) 

£j J-R 

r <o * 5 , btitc$imfem# 1 2 <Dmmi*. m^m& 1 8 k «t y> v$m&&xmi%tz 

g^t^^H^tf 5 0 ro^^^gi 8 U: 12 , tt «E ft 1 2^5Ef 1 l <D SO 5t *ft M 
[ 0 0 5 6 ] 

01 o b m i 2{w^i-K^'7 p ^^:© ; g : &at*ffi ob ft, » a s as ft i 2 <o st ft a* at ft 

E « 1 lCSUffft^i^i^, «*.fiaEftE«l lrt-CteEISlE#£DTV*aj;5ft» 
# T* & o T t , jE 5S ft SK X > iil:Sfflt5^H5t*#5 J;5Ct5fc«>©t)©tfcSo 
#J , mi lfciisv^^l-iSS^* F/vv 3 li, St ft E V 1 1 tt¥ffT*liJi^ 0 
^coSS^^W^V3HJ:5ffiji^SfflLJ:5i:Ltirt5 0 1" ft *> , rt75^S-<^h 

^v?a-t 2 OO^^SfllfcttSe t5t, iSS-<^ h /V V 3 I i , flt ft E 1 1 K 
LT¥^ftitS^h^Vl£LTira£ftTL£v^ lilgo^^cfc ft oTL 

[ 0 0 5 7 ] 

20K ^Ogffth7^^^^-t20t(j:iftEfl 1 $4 * [rI K m m £ '* T R g $ 

a-t2 Ofc£y»I©jgt$ h?y^^ a -t2 0 aid, ^ft^ft<£>3§igi-£jg#i£ 
^^^*«EftEfPrt©**«l«teTit3£-*"5J: 5 ^ftlCitt^ r. t t L T v> s e 

[ 0 0 5 8 ] 

ft *3 , Sl2tc^v^r > £©HH«ttfc«5tt*a[h9>'*^3. — t©*rtto^TRH 
itp^o 1-ftfc>*>* I-ogf iSF7y^v^a-t2 o^it;siogfs fyy^v^ 

3. — if- 2 0 a i , -tftfch?^:*^:*— 1T2 0, 2 0 a Sr ft I: S -fr 5 

a-t»I«i4 6 iirf iTV^So ^ L T , h^V^^^-f ili»4 611, g 

— h ? V * a. — * 2 0 fcJ:r;^Z h 7 v^a - f 2 0 a ^iSt 5 ^^^7 ^ 

J«ftE«rtQWJe««fcTtt3*-t-*J: 5(:f 1^5«ig^iiTVN^©tfe5 0 
h7V^v ? ^-i?-2 0, 2 0 al:ii, *ilfilSJtai/V-/< 2 7, 2 7 a SS^^ 
h ;V%m^Wt4 7, 4 7 a t & ffi X. h ft X *3 5 , «E X -< ^ W^ffl#iS4 8^1S-<^ h 

/V»tt}^^:4 7, 4 7 afc*^V*T#ttiSix5*«'<^ h/V(D-<^ h jV fp <b , * Jj& [ft ft 

3S*-<^ F^V3tr|Ht5, 
[ 0 0 5 9 ] 

Ell 0 fe H 1 2^*i-K5/^9S;jB*ifeSfE*tfl 0 B K <£ ft tf , » ffl ^ 8ft ft l 2 <£> aft ft 
*l$]25jKftE«l 1 *t L T ¥ fir "C ft ^ *§ * T? fc o T , (O mtili fa & ^< ? Si * L 
. ]E ?6 ft M , liSrSfflt^r i^tf So 

ft *5 , 3? — ^ & h7^^> ? a-t2 O^iU^^UCDjg^^ F7^^^a-f2 0 a £ 

-aiiftioKy^jaatsatitti o b £ , gsftiB^ i i©*«*rtifcinkffi«s 

txm^^t>^tti\i, J: 5 IE » ft SE * , Stt*«r*tii"r5wi: 
[ 0 0 6 0 ] 

1 3§ n <o a ^ ] 
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* tc 0 

ii^T-fcott, iO»*J!caE*WJE«r^r«i:i-* Ky ^5a«taiEiltlH: J: 5«S 

* fc , »**9*3iO!fl^^i oe«t©*9iK:J:fttf» « 5i # * &| ffi (- fi ib o # a* £ 

IH2]*J6^^«Dfi|^^^i-il^:gl-efc5c 10 
113] = Vfa — ffl*£:h,fcW®£^i-|2t?*.3o 
0 4] = >■ f a — ^ro^ = ^^-ffl^^ixfci®M5r^-riaT*fe5o 
15] SI 16 » IB © ^ — K^ = T«figSr^-ria-t?fe5. 

0 6] Ky7 p 9*;«**aE*W-©fl s »i*a*r»Wi-*fc*OBB-C*>S. 

ms] ajEstRTjwbnfciftaftMffo^iB^isaa^^oiii**:*^^^©"^**. 

09] je*«©A»*ft*aC3E-e#S*lfc»»Sr*i-^- Kfi7«^itfc5„ 

01 o] mw-m's^ML-xw-nx-it^^^mti^^^ * ^ l fc 0 -c- & 5 <, 

* v Mix £ ffl 36 i - -5 II Sr 0 T* th 5 . 20 
Hi 2] St Sh7>^^^-tl:f «Jl6lClS{|x.fci^©fl^jaiyD 

ft # o K ] 

10, 10A, 10B Ks'T'^SCiS^SigfESW- 

1 1 ttftBff 1 2 ttfflJfeStfls 

1 3 ffl*jfe3t«»#W-«3-5ty h (Ud f 1 o w = y M 

1 5 m^&mm^m 1 6 M#j£g#*iu*^j£ 

17 a^tfa-* («fEffsES?S»^g) 
18^*^» 19 m 

2 0, 2 0 a It« ^y^v^a-t 30 

2 i mmmr^y (flr*ss&s§) 

23 (tyVU-^) 24 3i 5 V 9 

2 7 S»Si/->-/< (SfffiSfffl) 

28 «ii 29 A/D^&3§ 

30 oftji^^ffsijsK 31 &mm®.%f*j^mw. 

3 2 £ * Jl ffi Sfc H *§S ^ £ # 3 3 K#tS3t«tttti^S 

3 5 

4 o ;utA£M'ttR£#a 4 i A&i%&&mmm 

4 3 A*t^ftffi«^^#^ 4 4 ttiiJ#J& 

46 gfifi F7y^^a-tilli 40 
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